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NAVAL EDUCATI ON AND TRAI NI NG PROGRAM
MANAGEMENT  SUPPORT ACTIVITY
PENSACOLA, FLORI DA 32509-5000

ERRATA #2 18 Septenber 1992
St ock Crdering No.
0503- LP-213- 240
Specific Instructions and Errata
For Nonresident Training Course

FLU D PONER, NAVEDTRA 82964

1. TO OBTAIN CREDI T FOR DELETED QUESTI ONS, SHOW THI S ERRATA TO
YOUR LOCAL COURSE ADM NI STRATOR ( ESO SCORER) . THE LOCAL COURSE
ADM NI STRATOR (ESQO' SCORER) |I'S DI RECTED TO CORRECT THE ANSWER KEY
FOR TH S COURSE BY | NDI CATI NG THE QUESTI ONS DELETED.

2. No attenpt has been nmade to issue corrections for errors in
typi ng, punctuation, etc., which will not affect your ability to
answer the question.

3. Assi gnnent _Bookl et .  NAVEDTRA 82964

Delete the follow ng questions and | eave the answer key
bl ank.

Question Question Question Question
2-6 3-5 4-52 5-22
2-9 5-67
2-15

Make the foll ow ng changes:

Question Change

1-52 In the question, line 5, “60 cubic
centinmeters” is equivalent to 60 milliliters

3-32 In the blurb before the question, line 2,
delete “and 3-33”

4-15 In alternative 3, change “fornmi to “fronf

4-18 In the question, line 2, change “instead” to
“install ed”

4-28 In alternative 2, change “el” to “elenent”

(Conti nued on back of page)

0503LP2132402



Question Change

5-8 In the blurb preceding the question, line 1,
change “1-8" to “5-8”

5-52/5-55 In the colum under “COVPONENTS.” in alternative
3, add “nover” after “Prine”

5-67 In the blurb preceding the question, line 2,
change “5-71" to “5-70"



FLUID POWER

NAVEDTRA 82964

Prepared by the Naval Education and Training Program Managenent

Support Activity,

Congrat ul at i ons!
and the Navy.
training program

Remenber, however,

inportant step in self-inmprovenment.
HOW TO COWPLETE TH S COURSE SUCCESSFULLY

ERRATA : If an errata comes with this course,
mke all indicated changes or corrections
before you start any assignment. Do not change
or correct the training manual (TRAMAN) or
assignments in any other way.

TEXTBOOK _ASS| GNMVENTS:
course is Fluid Power,
TRAMAN pages that you are to study are listed
at the beginning of each assignment. Study
t hese pages carefully before attenpting to
answer the questions in the course, pay close
attention to tables and illustrations because
they contain information that will help you
understand the  text. Read the [learning
obj ectives provided at the beginning of each
chapter or topic in the text and/or preceding
each set of questions in the course. Learning
obj ectives state what you should be able to do
after studying the material Answering the
questions correctly hel ps you acconplish the
obj ecti ves.

The TRAMAN for this
NAVEDTRA 12964. The

BLACK DOT | NFORMATI ON: Black dots (e may be
used in the text and correspondence course to
enphasi ze inportant or supplenmental information
and to highlight instructions for answering
certain questions. Read these black dot
entries carefully; they will help you answer
the questions and understand the material,

SELECTI NG YOUR ANSVERS: After studying the
text, you should be ready to answer the ques-
tions in the assignment. Read each question
carefully; then select the BEST answer. Be
sure to select your answer from the subject
matter in the TRAMAN.  You may refer freely to
the TRAMAN and seek advice and information from
others on problems that nmay arise in the
cour se. However,  the answers nust be the
result of your own work and decisions, You are
prohibited fromreferring to or copying the
answers of others and from giving answers to
anyone else taking the same course. Failure to

Pensacol a, Florida

By enrolling in this course, you have denobnstrated a desire to inprove yourself
this self-study
Practical experience, schools,
al so necessary to successfully round out a fully meaningful training program
Keep up the good work.

course is only one part of the total Navy

selected reading, and your desire to succeed are

You have taken an

follow these rules can result in suspension
from the course and disciplinary action.

SUBM TTING COVPLETED ANSWER SHEETS: Conpl ete
alT assignments as quickly as possible to
derive maxi num benefit from the course. As a
ni ni mum you nust subnmit at |east one
assi gnment per rmonth. This is a requirenent
established by the Chief of Naval Education
and Training. Failure to meet this
requirenent could result in your disenrollnent
from the course.

TYPES OF ANSWER SHEETS:
Navy enlisted nenber on active duty O a
drilling U S. Naval Reserve enlisted nenber,
you shoul d use the anawer sheet attached at
the end of this course and follow the
instructions in section A bel ow. [f you are
an enlisted U S Naval Reserve nenber who is

If you are a U S

not attached to a drilling unit or if you are
officer, a civilian, or a nenber of the
US Amny, Ar Force, Mrine Corps, or Coast

Guard, you should use the Automatic Data
Processing (AD? answer sheets included in the
course package and follow the instruction in
section B on the next page.

A Mnually Scored Answer Sheets

If you are a U S. Navy enlisted
menber on active duty or attached to a U.S.
Naval Reserve drilling unit, your course wll
be adnministered by your local conmmand You
must use the answer sheet designed for manual
scoring, NETPMSA form 1430/5, ~ Stock Ordering
Number = 0502- LP-216-0100.  You mmy get a supply
of the forms fromyour ESO or you may
reproduce the one in the back of this course
booklet. ~ DO NOT USE TH S FORM FOR COURSES
ADM NI STERED BY NETPMSA.

Recording Information on the Manually
Scored Answer Sheets: As you conplete each
assignnent, submit the conpleted answer sheet
to your local educational services officer




(ESO for grading. You may submit nore than
one answer sheet at a time. Remenber, you nust
subnit at least one assignnent each month.

Grading: Your ESO will grade each
sheet and notify you of any incorrect
The passing score for each assignnent
is 3.2 If you receive less than 3.2 on any
assignment, the ESO will list the questions you
answered incorrectly and give you a pink answer

answer
answers

sheet marked RESUBM T. You nust redo the
assignnent and conplete the RESUBM T answer
sheet  The maxi num score you can receive for a

resubmtted assignnent is 3.2.

Course Conpl eti on: After you have

submitted all the answer sheets and have earned
at least 3.2 on each assignment, your comand
should give you credit for this course by

making the appropriate entry on Page 4 of your
service record.

Student Questi ons: If you should have
questions concerning the adninistration of this
course consult your local ESO

B. ADP Answer

sheet s

If you are an enlisted U S. Naval
Reserve menber who is not attached to a
drilling reserve unit or if you are an officer,
a civiltan, or a nember of the US. Arny, Ar
Force, Marine Corps, or Coast Quard, you shoul d
use the ADP answer sheets provided in your
course package. You should use one blank
original ADP answer sheet for each assignment.
Use only the original ADP answer sheets
provided in your course package. NETPMBA will
not accept reproductions.

Recording information on the ADP Answer

Sheet s: Carefully — folTow the MARKING
I NSTRUCTIONS on each answer sheet. Be sure
that blocks 1, 2, and 3 are filled in
correctly. This information identifies you
(the student), the course, and the assignent:
it must be correct for NETPMSA to process your
course and give you credit for your work.

Because your ADP answer sheets will not be
returned to you, be sure to mark your answers
in the course booklet as you are working the

course.  Wenever you conplete an assignnent,
transfer your answers from the course bookl et
to the answer sheet.

Hai ling the Conpleted ADP Answer Sheets:
Upon  conpleting an assignment nmail the
conpl eted answer sheet to:

Commanding O ficer

Naval Education and Training
Program Management Support
Activity

Pensacola, FL 32559-5000

Use envelopes to mail your answer sheets. You
nust provide your own envelopes or request
them from your local educational services
officer (ESO. You may enclose nore than one
answer sheet in a single envelope. Remenber .
regardless of how many answer sheets you
submit at a time. NETPMSA should receive at
least one assignnent a nonth. NOTE: DO NOT
USE THE COURSE COWMENTS PAGE AS AN ENVELOPE
FOR RETURNI NG ANSVER SHEETS OR OTHER COURSE
MATERI ALS.

G ading: NETPMSA wi |l grade your answer
sheets and notify you by letter concerning

your grade for each assignnent, your incorrect
answers, and your final grade. The passing
score for each assignment is 3.2 If you
receive less than 3.2 on any assignnent, you
must rework the assignnent. NETPMBA wi | |
encl ose a new ADP answer sheet in the letter

notifying you of the questions you answered
incorrectly. You will be required to redo the
assignment and resubnit the new answer sheet
The maxi num score you can receive for a
resubmtted assignnent is 3.2.

Course Conpletion: \hen you conplete the
last assignnent, fill out the Course
Conmpetion formin the back of the course and
enclosed it with your last answer sheet.
NETPMSA will issue you a letter certifying
that you satisfactorily conpleted the course.
You should make sure that credit for the
course is recorded in your service record.

NOTE: YOUR OFFI Cl AL COURSE COVPLETI ON
DATE WLL BE THE DATE YOUR LAST ASSI GNMENT IS
PROCESSED THROUGH NETPMBA' S ADP SYSTEM - NOT
THE DATE YOU DEPOSI T THE LAST ASSI GNMENT | N

THE MML.  This is especially inportant if you
are taking the course for Naval Reserve
retirement credit. You must mail your answer
sheets at least 60 days before your
anniversary date. This will provide you with
enough tine for delays in the mil or
reworking failed assignnents. DO NOT MAIL

YOUR ASSI GNMVENTS TO THE NAVAL RESERVE
PERSONNEL COVMAND ( NRPC) .

Student Questions:
concerning this course,

[f you have questions
notify NETPMSA by nmil

(use the address listed above) or b
t el ephone: AUTOVON 922- 1366 or comercia
(904)  452- 1366.

NAVAL RESERVE RETI REMENT CREDI T

If you are a menber of the Naval Reserve,
you wWill receive retirement points if you are
authorized to receive them under current
directives  governing retirement of Naval
Reserve personnel. For the purpose of Naval
Reserve retirement, this edition of the course
is evaluated at B points. These points will
be credited to you wupon your satisfactory



completion of the entire course. You will npot
receive retirement points for retaking this
course unless it has been designated as a major
revision.

NOTE :  YOUR OFFI CI AL COURSE COVPLETI ON DATE
WLL BE THE DATE YOUR LAST ASS|I GNVENT | S
PROCESSED THROUGH NETPMSA' S ADP SYSTEM - NOT THE
DATE YOU DEPCSI T THE LAST ASSIGNMENT |IN THE

MAIL. Refer to the Course Couﬁl etion paragraph
under section B. ADP Answer Sheets,

COURSE  GBJECTI VES

VWen you conplete this course, you wll
able to show a basic understanding of the

be

followi ng topics associated with fluid power
and fluid power systens: fundanmental physics
as appropriate to fluids at rest and in
motion; types and characteristics of hydraulic
and pneumatic fluids; mgjor conponents of
basic fluid power systens and diagrans used to
illustrate these systens; proper procedures
and precautions for handling and replacing

lines, connectors, and sealing devices; proper
procedures  for  elininating  contaminants;
purpose,  operation, application of punps,
reservoirs, strainers, filters, accunulators,
flow control and  neasuring devices,
directional control valves, and actuators;
arrangement and operation of representative

fluid power systems including the function and
interrelationship of mjor conponents.



Naval courses may include several types of questions—multiple-choice, true-false, matching, etc. The questions
are not grouped by type but by subject matter. They are presented in the same general sequence as the textbook
material upon which they are based. This presentation is designed to preserve continuity of thought, permitting
step-by-step development of ideas. Not all courses use all of the types of questions available. The student can readily
identify the type of each question, and the action required, by inspection of the samples given below.

MULTIPLE-CHOICE QUESTIONS

Each question contains several alternatives, one of which provides the best answer to the question. Select the
best alternative, and blacken the appropriate box on the answer sheet.

SAMPLE

s-1.  Who was the first person appointed Indicate in this way on the answer sheet:
Secretary of Defense under the
National Security Act of 19477

1. George Marshall .}.

2 3 4

F
2. James Forrestal
3. Chester Nimitz 1 ] W ] CJ___
4. William Halsey

TRUE-FALSE QUESTIONS

Mark each statement true or false as indicated below. If any part of the statement is false the statement is to
be considered false. Make the decision, and blacken the appropriate box on the answer sheet.

SAMPLE

s-2. All naval officers are authorized to Indicate in this way on the answer sheet:
correspond officially with any systems
command of the Department of the
Navy without their respective com- 1
manding officer's endorsement. T

2 3 4
F
1. True s-2 D - D D - - —

2. False

MATCHING QUESTIONS

Each set of questions consists of two columns, each listing words, phrases or sentences. The task is to select
the item in column B which is the best match for the item in column A that is being considered. Items in column
B maybe used once, more than once, or not at all. Specific instructions are given with each set of questions. Select
the numbers identifying the answers and blacken the appropriate boxes on the answer sheet.

SAMPLE

In questions s-3 through s-6, match the name of the shipboard officer in column A by selecting from column
B the name of the department in which the officer functions. Some responses maybe used once, more than once,
or not at all.

A. OFFICER B. DEPARTMENT Indicate in this way on the answer sheet:

s-3. Damage Control Assistant 1. Operations Department 1 2 3 4
s-4. CIC Officer 2. Engineering Department 5-3 [i i ] O
s-5. Disbursing Officer 3. Supply Department s« R 1 ] [J___
s-6. Communications Officer s O L)
- IR (] (] [CJ___




Text book Assi gnment :

Assi gnnent

“Fluid Power,”
“Hydraul i c Fluids,

chapter 1,

“Forces in Liquids,”
chapter 3, pages 3-1 through 3-6.

1

chapter 2;

1-1.

1-2.

1-3.

Learning Qbjective: Recogni ze
the scope of the text and the
breadth of the topic, Fluid

Power, including pertinent
definitions, applications and
fundamental concepts

The term “fluid power” includes
hydraulics and pneumatics, and is
power that is applied through
l'iquids or gases punped or
conpressed to provide force and
nmotion to mechani sns.

1. True
2. Fal se

The purpose of your textbook,
Fluid Power, is to provide you
with

1. a basic guide for use in
mai ntai ning hydraulic
equi prent

2. a basic reference concerning
fundanentals of fluid power

3. information on fluid power
application for specific
equi prent

4, a reference concerning
advanced concepts of fluid
power

Which of the following is a
favorabl e characteristic of a
fluid power systenf

1. Very large forces can be
controlled by nuch smaller
ones

2. Different parts of
can be located at widely
separated points

3. Mdtion can be transmtted

wi thout the slack inherent in
the use of solid machine
parts

4, Each of the above

the system

I N ANSVERI NG QUESTI ONS 1-4 THROUGH 1-6,
SELECT FROM COLUW B THE SYSTEM THAT
MEETS THE PRESSURE AND CONTRCL

REQUI REMENTS LI STED IN COLUW A

A Requirements B. Systens
1-4. A medium anpunt 1. Hydraul i c
of pressure and

fairly accurate 2. Pneumati c

control

1-5. A medi um anount 3. Conbi nati on

of pressure and hydraul i c

nore accurate and

control pneumati c

1-6. A great amount of

pressure and/or

extrenmely accurate

control

1-7. Which of the following is a
special problem of fluid power
systens?

1. Loss in efficiency as the
force of the fluid is
conveyed up and down or
around corners

2. Loss of force as the fluid is
transmtted over considerable
di st ances

3. Leaks

4. Each of the above

1-8. The study of hydraulics was

originally confined to the study

of the physical behavior of water
at rest and in nmotion. The term
“hydraulics” now includes the
physi cal behavior of al

1 |'i quids

2. gases

3. l'i quids and gases

4 l'iquids, gases, and solids



1-9. Pascal’s law pertains to the

—

construction of aqueducts

2. use of water wheels for doing
wor k

3. differences of floating and
subnerged bodies

4. transmssion of force in

confined fluids

IN QUESTIONS 1-10 THROUGH 1-12, SELECT
FROM COLUWN B THE TYPE OF POANER USED | N
EACH | TEM OF EQUI PMENT OR SYSTEM LI STED
N COLUW A

A EQUI PMENT B. POAER TYPES
1-10. Dental Chair 1. Hydraulic
1-11.  Anchor Wndl ass 2. Hydr o-
pneunatic
1-12.  Service station .
lift 3.  Pneumatic
Learning Objective: I dentify the

states of matter and the factors
affecting them

1-13. Al matter is classified
according to its state as a
solid, a liquid, or a gas.

1. True
2. Fal se

1-14,  The critical factors affecting
the state of matter are

1. tenperature and weight

2. pressure and density

3. density and specific gravity
4, pressure and tenperature

Learning Qbjective: Recogni ze
the pressure characteristics of
liquids, including how pressure
is caused by the weight of the
at mosphere, and identify how
pressures are measured.

1- 15. Pressure can be measured in terns
of force per unit area.

1. True
2. False

1-16. Mark each of the follow ng
statenents, concerning the atnosphere
and atnospheric pressure, true or false;
then select the alternative bel ow that
lists the statements that are true.

A The troposphere is that
part of the atnosphere
touching the earth's surface

B. The at mosphere has wei ght.

c. At nospheric pressure
decreases as altitude
decr eases.

D. At nospheric pressure at
points bel ow sea level is
| ess than at sea |evel.

1. Aand B

2. Band C

3. Cand D

4. A B, C and D

1-17.  The reference standard used as an
i ndi cator of atnospheric pressure
is a colum of mercury that at
sea level is

76 inches high at 0°C

76 centimeters high at 4°C
76 centimeters high at 0°C
29.92 inches high at 4°C

1-18. The side of a thin-walled chanber
partially evacuated of air is the
source of movenent for the

hydr onet er

aneroi d baroneter
mercury thernoneter
Fahrenheit thernoneter

B

Learning Qbjective: I dentify
terns and facts applicable to the
physics of fluids and use these
facts with related fornulas to
sol ve problenms pertaining to
density and specific gravity.

1-19. In the metric system the density
of a substance is its weight in

grams per cubic foot
pounds per cubic foot
grams per cubic centineter
pounds per cubic centineter

YN CREN



1-20.

1-21.

1-22.

1-23.

What change, if any, wll
in the volume and weight of a
substance if its tenperature
changes?

1. Both its volune and weight
wi || change

2. Both its volume and weight
will be unaffected

3. Its volune will change, but 1-25.
its weight will remain
const ant
4. Its weight will change, but
its volune will remain
const ant
Which statement about specific

gravity is false?

1- 26.

1. The density of a solid can be
determined by multiplying its
specific gravity times the
density of water

2. Specific gravity can also be
described as specific weight
or specific density

3. Specific gravity of a
substance shoul d be neasured
at a standardized tenperature
and pressure

4, Specific gravity will vary
wth the size of the sanple
being tested

How can the specific gravity of a

liquid or solid be expressed? 1-27.

1. As a ratio between the weight
of the substance and the
density of a volume of water

2. As a ratio between the weight
of the substance and the
wei ght of an equal volume of

wat er 1-28.

3. As the nunber that shows the
density of the substance in
the metric system

4. As in 2 and 3 above

What is the specific gravity of a
liquid which weighs 44 pounds per
cubic foot at 4°C?

1. 0.440
2. 0.624
3. 0.705
4. 0.789

occur 1-24.

What is the density of a solid
Ehgg has a specific gravity of

156 pounds per cubic foot
250 pounds per cubic foot
312 pounds per cubic foot
482 pounds per cubic foot

B -

VWhat is the specific gravity of a
solid object which weighs 49.92
pounds per cubic foot?

1. 0.789
2. 0.8
3. 2.7
4. 0.9

A device used for measuring the
specific gravity of a liquid is
known as a

1. hydrography
2. hydroneter

3. hydrostat

4. hydroscope

Learning Objective: Recognize
the principles and equations
involved wth the transm ssion of
forces, and solve related

probl ens.

The pressure of force exerted on
the end of a rigid metal bar is
applied equally and undim ni shed
to all surfaces of the bar.

1. True
2. Fal se

The head, or pressure due to the
wei ght of a fluid, depends on the
density of the fluid and the

1. area of the bottom surface of
the container

2. total volune of the fluid

3. vertical height of the fluid

4 georetric shape of the
cont ai ner



REFER TO FI GURE 2-11 OF YOUR TEXTBOOK I N 1-31.

ANSWERI NG QUESTIONS 1-29 AND 1-30, WH CH
DEAL WTH THE MJLTI PLI CATI ON OF FORCES
IN POAER SYSTEMS.

1-29. Assume that the input piston has
an area of 3 square inches with a
force of 45 pounds. Wat is the
pressure in the systen?

5 psi

10 psi 1-32

1
2.
3. 15 psi
4. 20 psi

1-30. Assune that the output piston has
a diameter of 6 inches and is
subject to a pressure of 10

pounds per square inch. \Wat is
the force exerted on the output

pi ston?

L 28.26 pounds
2. 31.4 pounds
3. 282.6 pounds
4. 314.0 pounds

Refer to figure 1A in answering
questions 1-31 and 1-32
applying to the action of the piston
states that the force acting on the

pi ston surface area from chanber C is
proportional to the pressure in chanber
C tines the area of the piston head.

The force acting on the piston from
chamber D is proportional to the
pressure in chamber D tines the
effective area of the piston head (which
is the cross-sectional area of the
piston mnus the cross-sectional area of
the piston shaft.) The piston surface
in chanber C is 25 square inches, and
the effective area in chanber D is 20
square inches.

1-34
A B
CHAMBER D
CHAMBER C
S—
pisToN-"] SHAFT §
Figure 1A

The rule 1- 33.

The pressure in line A is 200
psi. No force is exerted on
shaft S. How much pressure will
be required in line B to prevent
the piston from noving?

160 psi
200 psi
250 psi
500 psi

FR IO

Lines A and B are pressurized to
50 psi. How much force is
applied to each surface and which

way Wi ll the piston nove?

1. C = 1250 pounds, D = 1000
pounds, piston will nove to
the right

2. C = 1250 pounds, D = 1000
pounds, piston will nove to
the left

3. C = 1000 pounds, D = 1250
pounds, piston will nove to
the right

4, C = 1000 pounds, D = 1250
pounds, piston will nove to
the left

For two pistons in the same fluid
power system the distances noved
are inversely proportional to the

pressure of the fluid
volune of fluid noved
expansion of the fluid
areas of the pistons

LY CREN

Learni ng Qbjective: Recogni ze
the characteristics and behavior
of fluids in notion, including
met hods for measuring volume and
velocity, and relate the dynanmc
and static factors involved with
fluid flow

In fluid power syetens using
liquids, the neasurenent of the
volune of fluid flow is nade in
units of

cubi ¢ inches per mnute
gal l ons per mnute
cubic feet per mnute
cubi ¢ yards per nminute



1-35.

1-36.

1-37.

1-38.

1-39.

Water flows through a pipe of 5
square-inch cross section at the
velocity of 3 feet per second
(fps). At what velocity does it
flow through a constriction in
the pipe wth a cross section of
3 square inches?

L 1.8 fps

2. 3.0 fps

3. 3.6 fps

4, 5.0 fps

Two pistons with different cross-
sectional areas will travel at

the same speed as long as the
rate of fluid flow into their
cylinders is identical

1. True
2. Fal se

In streamine flow, each particle

of fluid nmoves in what manner?

1 In uniform helical swrls

2. In parallel layers

3. At a velocity proportional to
the cross-sectional area of
t he pipe

4. At the sane velocity in the
center of the pipe as along
the walls

Losses due to friction increase
with velocity at a higher rate in
turbulent flow than in streanline
flow.

1. True
2. Fal se

What is inertia of fluids in a
power systen?

1. The resistance of the fluid
to noverment or change of rate
of novenent

2. The force required to
maintain the fluid at
constant velocity

3. The capacity to nove and
change rate of flow

4. The force required to
overconme friction

1-40.

Negl ecting friction, how much
force is required to accelerate 3
pounds of fluid fromrest to a
velocity of 322 feet per second
in 2 seconds?

L. 1.5 pounds
2. 3.0 pounds
3. 15 pounds
4. 30 pounds

ANSWER QUESTI ONS 1-41 THROUGH 1-45 AS
TRUE OR FALSE BASED ON THE RELATI ONSHI P
OF FORCE, PRESSURE, AND HEAD.

1-41.

1-42.

1-43.

1-44.

1-45.

1- 46.

Head is a statenent of force per
unit area

1. True
2. Fal se

Vel ocity head is the |oss of
energy caused by inertia.

1. True
2. Fal se

Gavity head depends on which
portions of the system are
exposed to open air.

1. True
2. Fal se

Friction head cannot exist
wi t hout velocity head.

1. True
2. Fal se

There can be no static head if
the fluid is in notion

1. True
2. Fal se

Which factors affecting fluid

action are classified as static

factors?

1. Applied forces, inertia, and
friction

2. Atnospheric pressure,

appl i ed
forces , and Inertia

3. Gavity, applied forces, and
friction
4. Gavity, atnospheric

pressure, and applied forces



1-47.

1-48.

1-49.

Refer to figure 2-18 in your

t ext book. I'f this were a
practical situation, the pressure
In chanber A would be greater
than that in chanber B by the
amount of pressure required to

absorb inertia

prevent the fluid from noving
overcome friction

raise the pressure at an

i nternedi ate point

o

Learning Objective: Recogni ze
simlarities and differences
between pneumatic and hydraulic
fluid power systems, and indicate
operating characteristics and
conponent functions of basic
fluid power systens.

The simlarity between hydraulic
and pneunatic fluid power systens
is correctly indicated by which
of the follow ng statenents?

1. The basic conmponents of the
systens are essentially the
sane

2. Both systems depend upon
internal lubrication by the
system fluid

3. Both 1 and 2 above correctly
indicate the sinmlarity

4, The basic conponents of the
systems are identical and
i nt erchangeabl e

Wi ch conponent of a hydraulic

fluid power system perforns the
sane function as the receiver in
a pneunatic fluid power systen?

Reservoir

Conpr essor

Act uat or

Sel ector val ve

Bl

Learning Objective: I dentify the
characteristic of liquid that
makes it desirable for use in
hydraulic systens and properties
and characteristics that nust be
considered in selecting a
hydraulic liquid for a particular
system including related data

1-50.

1-51.

1-52.

1-53.

Liquids rather than gases are
used in hydraulic systems because
liquids are

nmore conpressible

| ess conpressible

nore expensive

| ess corrosive to system
conponent s

BN

A liquid that is satisfactory for
use in a hydraulic system
provi des

1. a low viscosity index, good
sealing quality, and
lubricity

2. a high viscosity index, good
sealing quality, and a |ow
f1 ashpoi nt

3. good lubrication and sealing
qualities, and a viscosity
that does not result in an
increase in flow resistance
in” system piping

4. good lubrication and a
viscosity that decreases as
tenperature increases

The viscosity reading of a liquid
is expressed as Saybolt universa
seconds (SUS), which represents
the time, in seconds, it takes
for 60 cubic centineters of the
liquid at a specified tenperature
to pass through an orifice of

gi ven di aneter.

1. True

2. Fal se

Alow V.. indicates that a
liquid wll

1. maintain a constant viscosity
over a wide tenperature range

2. vary greatly in viscosity
with changes in tenperature

3. wvary only slightly in
viscosity with changes in
t emperature

4. have a response to
t enperature changes very nuch
i ke the response of
paraffinic oil



1-54.

1-55.

1-56.

Which of the following statements
is NOT a true statenment of fluid
vi scosity?

1. An ideal fluid viscosity
remai ns constant throughout
t enperature changes

2. The average hydraulic fluid
has a relatively | ow
vi scosity

3. There is a large choice of
liquids available for the
viscosity range required

4.  Liquids derived from the sane
source have equal resistance
to heat

The film strength and |ubricating
qualities of a liquid are
directIY related to the liquids

physi cal properties.
1. True
2.  False

Which statenent about a hydraulic
liquid that is continuously
subjected to high tenperature
conditions is true?

1. It accumulates noisture

2. It changes unfavorably in
conposi tion

3. Its life is unaffected by the
hours of use

4. The carbon and sludge forned
init are of little concern
if the reservoir tenperature
remai ns nor mal

IN QUESTIONS 1-57 THROUGH 1-59,

SELECT

FROM COLUMN B THE DEFI NI TI ON OF EACH
PROPERTY OF LIQUIDS LISTED IN COLUW A

A. Properties B. Definitions

1-57.  Fluidity 1. The_ internal
resi stance
1-58.  Viscosity that tends
to prevent
1-59.  Cheni cal liquids from
stability f1ow ng
2. The quality,
state, or
degree of
I'iquids
bei ng
poi sonous
3. The physical
property
t hat enabl es
liquids to
flow
4,  The ability
of liquids
to resist
oxi dation
and
deteriora-
tion for
| ong periods
1-60. The desirable flashpoint of a
hydraulic liquid is one which
provi des a
1.  low degree of evaporation and
good resistance to conbustion
2. high degree of evaporation
and poor resistance to
combust i on
3. | ow degree of evaporation and
| ow resistance to conbustion
4. high degree of evaporation
and high resistance to
combusti on
1-61. Hydraulic liquid nust possess

whi ch of the follow ng
properties?

1. Chenmical stability and
freedom from acidity
2. Lubricating ability and

proper viscosity

3. Mnimum toxicity and high
f1 ashpoi nt

4. Al of the above



1-62.

1-63.

1-64.

1-65.

1- 66.

Al t hough nanufacturers strive to 1-67.

produce hydraulic |iquids that
contain no toxic chenicals, sone
liquids contain chemcals that

are harnful. How do these
poi sonous chemicals enter the
body?
1. Absorption through the skin
2. Through the eyes or mouth
3. Through inhalation
4. Al of the above
1- 68.

Learning ojective: Recogni ze
various types of hydraulic
liquids and their particular
characteristics and uses.
The bases of the nobst common
types of hydraulic liquids are 1-69.
classified as
1. synthetic, water, or

veget abl e
2. water , petroleum or

synthetic
3. water , petroleum or

veget abl e
4. petroleum vegetable, or

synthetic
What is the nmpat widely used
medi um for hydraulic systens? 0

1-70.

1. Petroleumbased liquid
2. Synthetic-based liquid
3. Vegetabl e-based |iquid
4.  \Water-based liquid
Which of the followi ng properties

of a hydraulic liquid can be
i mproved by additives?

vi scosity

Chemical stability
Lubricating power
Al of the above

The fluid currently being used in
a hydraulic system that requires
a nonflammable liquid wll
probably be a

synt hetic-based 1iquid
bl end of water and oil
petrol eum based liquid
bl end of petrol eum and
veget abl e oil

Which of the followi ng statenents
is/are true concerning synthetic-
based fluids?

1. They will not burn
2. They are conpatible with nost
commonly used packing and

gasket materials

3. They may contain toxic
chemcal s

4. Al of the above

You have accidentally gotten a
synthetic hydraulic fluid in your
eyes . You should flush your eyes

for at LEAST 15 mnutes and seek
i mredi ate nedical attention.

1. True

2. Fal se

You are required to dispose of
contam nated synthetic fluid
whi |l e depl oyed. Howshoul d you
di spose of the fluid?

1. Punp it to the collecting,

hol di ng, and transfer (CHT)
t ank

2. Place it in drums for
di sposal ashore

3. Pump it over the side
4. Dilute it with soapy water
and punp it over the side

Wat er-based fluids’ resistance to
fire depends on the vaporization
and smothering effect of steam
generated from water.

1. True
2. Fal se



